Introduction
Munir Abu-Helalah et al 2012) . In addition, some studies showed that the presence of a stoma also has a major negative impact on the quality of life (Rispoli et al., 2009) . However, other studies failed to show a statistically significant difference in the quality of life of patients who had stoma and those who underwent a sphincter-saving resection (Smith-Gagen et al., 2010; Campos-Lobato et al., 2011) .
In order to assess the short and long term effects of colorectal cancer on the quality of life, several cancerspecific health-related quality of life (HRQL) measures have been developed such as the Functional Assessment of Cancer Therapy (FACT) scale, the European Organization for Research and Treatment of Cancer (EORTC) QLQ-C30 instrument, the Functional Living Index-Cancer (FLIC) scale and the Cancer Rehabilitation Evaluation System (CARES) instrument (Bowling, 2001) .
The most widely used instrument is the European Organization for Research and Treatment of Cancer Quality of Life Questionnaire-Core 30 (EORTC QLQ-C30) which has been developed to assess the health-related quality of life of cancer patients (European Organization for Research and Treatment of Cancer). This questionnaire was translated and validated in different languages, including the Arabic language (Awad et al., 2008) . Moreover, few instruments have been specifically developed and validated for the assessment of the HRQL of colorectal cancer patients. An example is the FACT scale which consists of a core instrument (FACT-G) and various subscales, including a subscale for colorectal cancer (FACT-C) (McDowell, 2006) . Other examples are the EORTC colorectal cancer-specific quality of life questionnaire module Moreover, few questionnaires have been specifically developed for the assessment of the HRQL of colorectal cancer patients. There are valid instruments that are in use at present. An example is the FACT scale which consists of a core instrument (FACT-G) and various sub-scales, including a subscale for colorectal cancer )FACT-C) (McDowell, 2006) . Other instruments are the colorectal cancer specific module EORTC QLQ-CR29 and liver metastasis from colorectal cancer module EORTC QLQ-LMC 21 (Whistance et al., 2009) .
General psychological well-being (subjective wellbeing) is a broad term. It covers negative aspects of the quality of life related to psychological morbidity such as depression, anxiety and emotional distress and positive aspects such as happiness, life satisfaction, morale, selfesteem and sense of coherence (Bowling, 2004) .
Psychological well-being assessment for colorectal cancer patients is important in order to have a comprehensive assessment of the health-related quality of life. Previous studies, using screening questionnaires, showed that colorectal cancer patients have distress, anxiety and depression following diagnosis and treatment (Ramsey et al., 2002; Deimling et al., 2006) . Compared with the general population of similar age, they have a higher prevalence of depression (Ramsey et al., 2002) . These findings could be justified by fear from recurrence or from a second cancer occurrence (Deimling et al., 2006) . The Hospital Anxiety and Depression Scale (HADS) is a self-administered questionnaire with the ability to detect minor psychiatric impairment. It is a screening instrument for anxiety and depression and has been validated in different settings for the general population and patients with a wide range of medical conditions (Zigmond and Snaith, 1983) , including colorectal cancer (Tsunoda et al., 2005) . There is a validated Arabic version of this questionnaire (El-Rufaie and Absood, 1987) .
To the best of our knowledge, there are no published studies on the HRQL and psychological well-being of colorectal cancer patients in Jordan. Therefore, we conducted a survey on colorectal cancer survivors, one to three years after diagnosis, to assess their quality of life and psychological well-being. This study would help in evaluating the current management of colorectal cancer patients in Jordan particularly in the absence of a psychosocial support program for colorectal cancer survivors at the Ministry of Health hospitals, where the majority of colorectal cancer patients are primarily treated. Other objectives of the study were to measure the proportion of patients with undiagnosed depression or anxiety, to identify the predictors of the quality of life and psychological well-being scores and to assess the participation of colorectal cancer patients in psychosocial support programs.
Materials and Methods

Study design
This project was a cross-sectional study conducted among colorectal cancer patients diagnosed in the period from January 1, 2009 and December 31, 2010. The assessment was therefore at 12 to 36 months after the initial diagnosis. This allowed for the assessment of intermediate-onset (one to three years after diagnosis) consequences of colorectal cancer like pain, coping with stoma, sexual problems and psychosocial dysfunction. The study did not investigate immediate post-treatment effects of colorectal cancer management.
The data for this study were collected at the Radiation Oncology Department at Al-Bashir hospital in the period from July 2012 until October 2013. Al-Bashir hospital is the largest Jordanian governmental hospital and is located in Amman, the capital of Jordan. Since 2009, it has become the primary hospital for treating colorectal cancer patients insured by the Ministry of Health. Patients are surgically treated in the rest of governmental hospitals and then all are referred to Al-Bashir hospital for follow-up and to receive chemotherapy and radiotherapy, if needed. It is therefore believed that the selected sample is to a large extent representative of colorectal cancer patients in Jordan.
Eligibility criteria
Inclusion criteria were being a colorectal cancer patient diagnosed in the period from the 1st of January 2009 and the 31st of December 2010, being aged between 18 and 65 years, living permanently in Jordan, having no history of other cancers, not having received therapy for a minimum of six months prior to the interview and finally, signing the study's informed consent form. Exclusion criteria were being unable to attend or complete the interview due to time constraints, refusing to participate in the study or choosing later to withdraw from it.
Study outcomes primary endpoints
The European Organization for Research and Treatment of Cancer Quality of Life Questionnaire-Core 30 (EORTC QLQ-C30) and the EORTC colorectal cancerspecific quality of life questionnaire module (QLQ-CR29).
The hospital anxiety and depression scale (HADS)
The European Organization for Research and Treatment of Cancer Quality of Life Questionnaire (EORTC QLQ-C30) and the EORTC colorectal cancerspecific quality of life questionnaire module (QLQ-CR29) have been widely used. These questionnaires were translated and validated in different languages, including the Arabic language.
General psychological well-being (Subjective Well-being)
The HADS is a self-administered questionnaire that can detect minor psychiatric impairment. A score of 0 to 7 is categorized as normal, a score of 8 to 10 suggests possible anxiety or depressive disorder and a score of 11 or above indicates a probable anxiety or depressive disorder (Zigmond and Snaith, 1983) . Depression and anxiety scores were also classified separately into four groups: normal (0-7), mild (8-10), moderate (11-14) and severe (15) (16) (17) (18) (19) (20) (21) . This questionnaire was also validated on Arab populations, including on colorectal cancer patients.
Methodology
Data were collected through a face-to-face interview and through chart review forms.
Eligible participants who consented to participate in our study were interviewed alone by a research assistant, unless they preferred to be accompanied by a friend or a family member. The research assistants received extensive training on the study questionnaires and forms.
Participants were free not to answer any question or to withdraw from the interview without being questioned. Research assistants were instructed to thank the withdrawals for their time and participation. For illiterate patients, a third party such as a family member or a friend of the participant was available when consenting.
Scientific and ethics committees approvals
Scientific and Ethical approvals were obtained from Ethics Committee of the Faculty of Medicine at Mutah University and from the Ministry of Health. All participants signed an informed consent form prior to being interviewed. For illiterate patients, a third party such as a family member or a friend of the participant was available when consenting.
Sample size calculation and data analysis
The reported cases of colorectal cancer in Jordan for the years 2009 and 2010 were 558 and 554, respectively. Using the Kish formula for sample size estimation (AlSubaihi, 2003) , the estimated sample size was 218. This is the smallest sample size possible based on the assumption of a 90% significance level and a 5% margin of error.
Plan for statistical analysis
Analysis was conducted using SPSS software version 19.0 (SPSS Inc., Chicago, IL, USA). In addition to calculating the quality of life scores, data on the predictors of the quality of life scores were collected through a standardized interview questionnaire and a clinical chart review form. The interview questionnaire and chart review forms covered socioeconomic variables, histopathological findings, the stage and grade of colorectal cancer, treatment and current medical conditions. Student's t-test was used to compare the means of continuous variables for two groups and one-way analysis of variance was used to compare the means of continuous variables for three or more groups (Bland, 2000) .
Multiple linear regressions were used to relate the quality of life scores to their predictors. A stepwise selection method was used to select the best regression model with alpha-to-enter of 0.05 and alpha-to-remove of 0.1.
Predictors included in the regression model were classified into four groups:
i) Social and economic indicators: Age, city, age at diagnosis, marital status, place of living (with husband, family, others or alone), literacy, level of education, husband's education, employment status, average monthly family income (JD), number of children under 18 at home and smoking history.
ii) Medical indicators: Presence of chronic diseases, family history of cancer, number of pregnancies and if had reached menopause.
iii) Clinical indicators: cancer site (sigmoid including all other colon non-rectal sites, rectum including anorectal tumors and rectosigmoid tumors on junction between rectum and sigmoid colon), use of stoma, stage at diagnosis, pathological type, differentiation, tumor size at histological examination, recurrence since baseline, extent of disease, type of surgery, surgical margin, chemotherapy and its duration, radiation therapy and its duration, palliative chemotherapy and palliative radiotherapy.
iv) Psychosocial indicators: receiving psychological counseling after diagnosis, participation in a psychosocial support program, having suffered from traumatic events prior to the diagnosis with colorectal cancer, having suffered from traumatic events after diagnosis irrelevant to colorectal cancer, history of a diagnosis of depression, history of a diagnosis of anxiety, presence of current social problems causing major stress to the patient's life, presence of any financial difficulties that affect the patient's life and well-being and the total HADS score.
Results
Demographic, clinical and psychosocial characteristics of participants
Two hundred forty-one subjects completed the study with a mean age of 56.7±13.6; 52.3% were males with a mean age of 59.0±13.0 SD and 47.7% were females with mean age of 54.0±14.0 SD. Around two third of participants (64.0%) lived in Amman, while the rest lived in other governorates. The average number of children at Munir Abu-Helalah et al home was 2.9±1.5 SD. Regarding the employment status of patients, 17.4% were working on full-time basis, 14.5% were retired, 3.7% were working on a part-time basis, while the rest (64.4%) were unemployed. Consequent to their illness, 7.5% of patients changed their job of their own volition, while only 3.1% did that due to their bosses. Regarding the medical history of the participants, 25.3% of them had a history of type 2 diabetes and 26.3% had a history of hypertension. The smoking rate was 17.4%. Other reported common chronic conditions were rheumatoid arthritis, low back pain and ischemic heart disease. When asked about their ability to perform daily activities, 84.7% of the patients reported that they were able to do so on their own, 13.1% with a little help and 2.1% needed much help. Patients were asked about the presence of several relevant symptoms. Constipation was the most common with a prevalence of 23.3% followed by pain, reported by 20.0% of participants.
The analysis of clinical indicators revealed that 95.2% of participants had an invasive cancer. More than half of the cancers (59.8%) were sigmoidal (including all other colon types, but non-rectal sites), 22.8% of them were rectal including anorectal sites, while 17.4% were rectosigmoidal (i.e. tumors on the junction between rectum and sigmoid colon). The tumors were mostly moderately differentiated adenocarcinomas (85.3%), while the rest were either poorly differentiated or well-differentiated adenocarcinomas. Regarding the tumor, node, metastasis (TNM) staging system, 10.9% were stage 1, 38.0% were stage 2, 38.0% were stage 3 and 13.1% were stage 4. Only 3.5% (n=8) had no surgery, 2.6% (n=6) had local excision or simple polypectomy, while the rest had resection with or without anastomosis. Other treatments received were chemotherapy (88.0%) and radiotherapy (25.0%).
Analysis of the psychosocial indicators showed a striking result that none of the participants participated in a psychosocial support group. Only four of them (1.7%) were offered such a support. Regarding the financial status of patient, 20.1% reported suffering from financial problems affecting their life.
Quality of life assessment
The quality of life scores for all participants are shown in Figure 1 . For the global score and functional scales, higher scores indicate a better response, while for the symptoms scales, higher scores mean a worse response. The mean global health score for the QLQ-C30 was 79.7±23.31 SD with only 6.6% of participants scoring less than 33.3%. Among functional scales, emotional functioning scored the highest 83.0±24.3 SD, whereas physical functioning scored the lowest 75.5±24.5 SD. The worst mean scores for the QLQ-C30 symptoms scales were for sleep disturbance, and financial difficulties, with means of 23.4±31.7SD and 20.7±27.1 SD, respectively. 
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The most affected scales in terms of proportion of participants scoring more than 66.7% were constipation and sleep disturbance. For each of the above two scores independently, 8% of the participants scored above this rate.
The analysis of the QLQ-C30 score of different clinical parameters showed that patients with recurrent cancer had statistically significant lower scores than patients with a first episode in the global health (36.0 vs 81.0, p<0.05), physical functioning (52.2 vs 77.9, P<0.05) and role functioning (52.8 vs 81.9, p<0.05) scales. Five of these six patients had Duke's stage C or D with only one of them at stage B. There was also a statistically significant difference by SEER stage in all scales, except global health and social functioning. As expected, patients with distant metastasis, compared with patients with no metastasis, had the lowest scores in all domains.
Analysis of the QLQ-C30 functional scales by socioeconomic indicators showed no statistically significant difference in the global health or physical scales between participants living in Amman, the capital of Jordan, and those living in other governorates. In addition, the only statistically significant difference between males and females was in physical functioning domain, where males had better scores than females (72.1 vs 78.6, p<0.05). There was a statistically significant difference in role functioning and cognitive functioning scales by educational level of the participants.
Analysis of QLQ-C30 functional scales by psychosocial indicators revealed that participants who reported suffering from financial difficulties had worse scores in global health and all physical scales.
Analysis of the symptom scales of the QLQ-C30 by clinical indicators showed that patients with recurrent cancer had statistically worse scores in general, when compared with patients who had first time diagnosis of colorectal cancer. For example, the mean scores for fatigue were 44.4 vs 19.1, p<0.05, the mean scores for pain were 47.2 vs 15.5, p<0.05, the mean scores for appetite loss 33.3 vs 9.2, p<0.05, and the mean scores for constipation were 38.9 vs 13.0, p<0.05, respectively. In addition, patients at stage 4 in TNM staging had the lowest mean scores for nausea and vomiting, dyspnea, constipation and diarrhea, when compared with patients with milder Regarding colorectal cancer module (QLQ-CR29) questionnaire, the worst scores within the functional scales were for sexual interest for both men and women with mean scores of 51.3±31.4 SD and 66.1±31.3 SD, respectively.
Analysis of the functional scales of the QLQ-CR29 showed that patients with poorly differentiated cancer had worse body image and anxiety scores. Patients with metastatic cancer had also worse body image scores. Participants who had social problems, unrelated to their medical condition, had worse scores for body image (89.7 versus 67.1, p<0.001), anxiety (87.1 versus 76.4, p=0.04) and weight, when compared with participants without social problems, the (90.9 versus 76.4, p=0.001)
As shown in Figure 1 , the symptoms scales within the QLQ-CR29 with the lowest scores were flatulence, impotence and stoma care problems with mean scores of 37.9±36.8 SD, 34.6±33.9 SD and 32.3±35.4 SD, respectively. The percentage of participants who scored more than 66.7% in these scales was 18.7%, 12.7% and 7.9%, respectively.
Analysis of the QLQ-CR29 symptoms scales by clinical indicators showed that there was a statistically significant difference in the stool frequency by site of cancer. The mean scores for this scale were 14.3, 20.9 and 29.8 for sigmoid, rectum and recto-sigmoid cancers, respectively (p=0.002). Patients with recurrent colorectal cancer had statistically significant higher scores in blood and mucous in stool scale when compared with patients with first time-diagnosis with colorectal cancer (13.9 versus 3.3, p=0.013). Patients with distant metastasis on SEER staging, when compared with patient with localized or regional cancer, had worst scores in flatulence (p=0.04) and taste symptoms (0.02).
Current stoma users, when compared with non-users or ex-users, had the worst scores in the sore skin scale and embarrassment scale. The mean scores for the sore skin scale were 32.1, 13.7 and 25.0, respectively (<0.001). For the embarrassment scale, the mean scores were 44.0, 22.0 and 36.5, respectively (<0.001). Ex-users of stoma had worse scores on fecal incontinence scale when compared with current or non-users. The mean scores for this scale were 16.7, 13.8 and 4.8, respectively (<0.001). 
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Patients who had palliative radiotherapy had a statistically significant worse dysuria score when compared with participants who did not have the same intervention (66.7 vs 8.8, p<0.05).
Predictors of the quality of life scores
Results of the stepwise method are shown in Table  1 for the global and functional scores of the QLQ-C30. Pathological coding was a statistically significant predictor for all scales in this questionnaire. The statistically significant predictors for the global quality of life score were the pathological type cancer recurrence and the diarrhea mean score (R-squared adjusted = 0.356, p<0.05). The physical functioning scales were predicted by cancer recurrence, resection and anastomosis surgery, radiation therapy, stoma use, residence outside Amman, loss of appetite and the total HADS scale score. Statistically significant predictors of the symptoms scales of the QLQ-C30 are shown in Table 1 .
The extent of the disease was a statistically significant predictor for body image, sexual interest (in women), blood and mucous in stool, urinary incontinence, fecal incontinence and impotence scales. Interestingly, neither the type of surgery nor the SEER stage predicted any of the physical or symptoms scales of the QLQ-CR29.
Psychological Well-being Assessment
Analysis of the HADS questionnaire showed that the mean scores for the HADS, depression and anxiety were 8.25±9 SD, 4.35±4.9 SD and 3.9±4.6 SD, respectively, with no statistically significant difference in the mean scores by gender. Figure 2 shows that 77.1% of participants were within the normal category for the depression score, while 5.4% of them were within the severe category. Regarding the anxiety score, 81.7% of participants were within the normal category, while 5.4% of them were within the severe category. :http://dx.doi.org/10.7314/APJCP.2014.15.18 
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The results of the stepwise regression analysis for predictors of the HADS score, anxiety score and depression score showed that the statistically significant predictors for the total HADS score were: living status, changed job after cancer diagnosis, monthly family income, smaller number of family members, patients who has no health insurance, suffered from psychological problems before cancer diagnosis, suffer from social problems causing daily anxiety, rheumatoid arthritis and HADS. For depression score, the statistically significant predictors were stoma use, changing job after cancer diagnosis, smaller number family members, living in rural area, patients with no health insurance, presence of rheumatoid arthritis, reported diarrhea symptoms and HADS total score. Finally, anxiety scores were predicted by the following factors: extent of disease, presence of social problems causing daily anxiety, low back pain, presence of other chronic diseases, reported diarrhea symptoms, hoarseness of voice and HADS total score.
Regarding the effect of the presence of symptoms, which were assessed through the QLQ-C30 and QLQ-CR29, on the psychological status, statistically significant predictors of total HADS score were emotional functioning scale (QLQ-C30), fatigue score (QLQ-C30), anxiety scale within the CR-29 and embarrassment scale within the CR-29. While anxiety score was predicted by the mean fatigue score (QLQ-C30) and embarrassment scale within the CR-29. Finally, the depression score was predicted by the mean emotional functioning scale (QLQ-C30) and anxiety scale within the CR-29.
Discussion
This project was the first quantitative study to assess the quality of life and psychological well-being for intermediate colorectal cancer survivors (One to three years post-diagnosis) in Jordan. A total of 241 were interviewed and their mean age was 56.7±13.6 SD. The majority of the study participants had a good to high overall health with a mean global health score of 79.7±23.31 SD and only 6.64% of participants scoring less than 33.3%.
The striking result in our study is that none of the participants participated in a psychosocial support group; only four of them (1.7%) were offered such support. Results from different studies provide a strong evidence that psychosocial interventions are often efficacious in decreasing patients' distress and improving their quality of life (Shin et al., 2013) . In addition, participation in psychosocial support programs can often lead to saving of resources (Tsai and Tsao, 2014) .
The mean global score of the QLQ-C30 (79.7±23.3 SD) is similar to that reported in a recent study from Malaysia (Natrah et al., 2012) , but is higher than that reported in regional and international figures; the mean global score in a recent study from Egypt was 64.5±11.9 SD (Hokkam Munir Abu-Helalah et al et al., 2013) and was in a study from Germany 62.8±22.4 SD (Arndt et al., 2004) . The mean ages of participants in the previous two studies were 61.6±8.2 SD (Hokkam et al., 2013) and 65.0±9.9 SD (Arndt et al., 2004) , respectively. In a study from China, the mean global score was 67.0 with a mean age close the mean age of our sample (Peng et al., 2011) . The higher reported scores in our study might be justified by the ten-year-difference in the mean age of our sample when compared with the Egyptian and German studies (Arndt et al., 2004; Hokkam et al., 2013) . This was shown in other studies (Williams, 1977) . However, in a study among patients within the same age group from Germany, the results were also lower than findings in our study (Arndt et al., 2004) . There are small differences in the German study and our study in the stage of the disease. The proportions of patients with local, regional and distant stages in the Germany study were 51.7%, 31.6% and 16.7%, respectively, while they were in our study 47.4%, 40.5% and 12.1%, respectively. However, such a difference does not justify the detected quality of life variations (Arndt et al., 2004) . The mean emotional functioning in our study was 83, while in the German study it was 67 (Arndt et al., 2004) . Differences were small between these two studies when comparing scores of the remaining scales. Unfortunately, we did not perform a follow-up study on patients after diagnosis in order to obtain a more comprehensive picture about the quality of life of colorectal cancer patients in Jordan. According to 2010 report of the Jordan cancer registry, 34.0% of colorectal cases were localized tumors, 30.0% were regional, 12.0% showed distant metastasis, while the remaining 24.0% of the cases were labeled as unknown stage (Non-communicable Diseases Directorate, 2010) . This indicates that our sample is not different from distribution of cases at diagnosis and all stages are well represented in proportions relevant to this baseline distribution. However, we have no data on those individuals who declined to take part in the study or those who died. Results from the United States showed that advanced age, but not advanced stage of the disease predicts the response to such surveys (Ramsey et al., 2000) .
The mean global score for rectal cancer patients in our study shows better results than those reported in western countries. In our sample, the mean score was 80.8±23.6 SD, while the mean scores for results from France, Norway and Germany were 72.2±20.1 SD, 72.4±3.0 SD and 63.5±5.0 SD, respectively. Similar to the above results, we expect the difference in age to justify these findings (Rauch et al., 2004) .
In Jordan, there is no colorectal cancer control program and initiatives for colorectal cancer early detection or screening are lacking. This could explain why around half of the study subjects had stage three or greater on TNM staging. This is consistent with results from other developing countries where such program is not available (Safaee et al., 2012; Hajmanoochehri et al., 2014) .
In our study, the worst reported symptom within the QLQ-C30 questionnaire was sleep disturbance (mean score= 23.4). However, this score is better than that reported for German patients (32.1) (Arndt et al., 2004) or Egyptian patients (39.8) (Hokkam et al., 2013) .
The mean score of the financial difficulties scale (20.7) is close to that reported in Germany (20.9) (Arndt et al., 2004) , but better than that reported in Egypt where the mean score was 47.6 (Hokkam et al., 2013) . Variations in the cost of cancer treatment and differences in the social security system might alter the outcomes of this scale. In Jordan, cancer patients receive free health insurance for cancer management and a small proportion of our participants changed their job after cancer diagnosis on their own volition (7.5%) or by their employers' decision (3.1%).
As a consistent trend with the above findings, financial difficulties affected the global score and all physical scales of the QLQ-C30. Participants who were suffering from financial difficulties had worse scores in global health and all physical scales. These results are consistent with previous studies where patients with deprivation indicators had a poor quality of life (Kong et al., 2010; Loh et al., 2013) .
Fatigue had the second worst mean score after financial difficulties. However, the mean score for our sample is lower than that reported in other regional or international studies (Li et al., 2014) (Arndt et al., 2004; Peng et al., 2011; Hokkam et al., 2013) .
For the QLQ-CR29 questionnaire, the worst scores within the functional scales were for sexual interest for both men and women. Sexual interest of women was predicted by factors such as the presence of low back pain, smoking, presence of type 2 diabetes mellitus, extent of the disease and presence of stoma. This is similar to results of previous studies (Schmidt et al., 2005a; Di Fabio et al., 2008; Den Oudsten et al., 2012) . Patient education and counseling are essential to improve the outcomes of this domain (Moriya, 2006) . Regarding sexual interest in men, its mean score was better and the only statistically significant predictors of it were tumor size and site of cancer. Results from Egypt are similar to ours (Hokkam et al., 2013) , while body image was the worst functional scale for Chinese patients (Peng et al., 2011) . In our study, the proportion of patients who were current users of stoma was 23.2%, while it was 48.7% in the Chinese study. Although in our study there was no statistically significant difference in body image between stoma and non-stoma users, previous studies showed statistically significant difference between them. A study from Germany showed that this difference persisted at end of years one, two and three post-diagnosis (Engel et al., 2003) .
The worst scores for the QLQ-CR29 symptoms scales were for flatulence, impotence and stoma care problems. These results are consistent with the results of the Egyptian study (Hokkam et al., 2013) . In the Chinese study, impotence was the worst symptom, followed by fecal incontinence and dyspareunia (Ramsey et al., 2002) .
Patients who received palliative radiotherapy had a statistically significant worse dysuria score when compared with patients who did not receive it. The development of hemorrhagic cystitis secondary to radiotherapy could justify these findings (Andriole et al., 1987; Chong et al., 2005) .
Patients who were current stoma users had worse scores than non-users or ex-users in sore skin and embarrassment, while the ex-users had worse fecal incontinence mean scores. The prevalence of early complications of stoma varied from 13.1% to 69.4% (Kann, 2008) , while the prevalence rates of late complications varied from a low of 6% to a high rate exceeding 76% (Husain and Cataldo, 2008) . There are several approaches to reduce such high complications rates (Husain and Cataldo, 2008; Kann, 2008) . Preventive measures should be applied and patients need support and counseling to reduce feelings of embarrassment.
Regarding predictors of quality of life scores, the pathological type, cancer recurrence and the mean score of diarrhea were the statistically significant predictors of the global quality of life score of the QLQ-C30. Educational level, educational level of the spouse, job status, current financial problems, residence outside Amman, presence of migraine, ability to perform daily activities, pathological coding, cancer recurrence, type of surgery, radiation therapy, stoma use, loss of appetite, reported diarrhea symptom and HADS score were also important predictors of the quality of life scores for QLQ-C30 and QLQ-CR29. These are consistent with results from other countries (Tsunoda et al., 2007; Gray et al., 2011; Hung et al., 2013) . Results from the UK showed that sex, stage of the disease, symptoms, beliefs about consequences, lower income and presence of other comorbidities were the main predictors for the quality of life scores (Gray et al., 2011) . The effect of symptoms on the quality of life scores was explored in several studies. One study showed that diarrhea, fecal control and constipation were the most important symptoms that affect the quality of life scores, while other studies showed that fatigue and loss of appetite were the most important predictors (Tsunoda et al., 2007; Gray et al., 2011) .
For psychological wellbeing assessment using depression, anxiety and the total HADS scores, our results are consistent with a recently published study from Scotland where the mean score for depression was 4.07 and the mean score for anxiety was 4.32 (Gray et al., 2014) . The proportion of participants with abnormal depression score or abnormal anxiety score in our study was 18% and 23% respectively. In a study from the United States, investigators used the Brief Symptom Inventory as a screening tool for anxiety and depression. Results of that study showed prevalence rates of 35% for distress, 24% for anxiety and 19% for depression (Zabora et al., 2001) .
The main limitation of our study was that we could not get information from the patients who were diagnosed in 2010 and died, those who did not come for follow-up, those receiving treatment in the private sector and those older than the age of 65 years.
